Governments are moving toward developing crowdsourcing communities that facilitate ideas for public policies from a large "crowd." Although this concept is promising, little is known about individuals' actions and behaviors when generating ideas within online communities in a public policy consultation setting. Previous research has shown that online crowdsourcing can generate innovation because of the interactive and diverse nature of the Internet. Building on existing theories and empirical findings, we suggest that the likelihood of proposing valuable ideas within an online community is positively correlated with boundary-spanning activities and feedback received. The Open Government Dialogue, which is an early consultation platform for the open government initiative, is used as an empirical case in which contributors conducted boundary-spanning activities and posted ideas that the government found valuable to include in the policy agenda. However, the amount of feedback and attention received from other members of the community do not show significant effects on the likelihood that a contributor proposes valuable ideas. Furthermore, for repeat contributors, the likelihood of proposing valuable ideas to the government consultation is positively related to prior success but negatively related to the number of ideas posted. Such findings provide implications for public administrators to understand how to design a public consultation platform that encourages contributors to generate usable and valuable ideas and avoids exploitation from people who seek to use the platform for personal gain.
INTRODUCTION
Recently, governments have shown increased interest in crowdsourcing ideas for public policies from the public because citizens could have substantial knowledge about how policies impact them due to information obtained through different media channels. Furthermore, citizens are motivated to contribute their time and ideas to improve policies that have direct or indirect consequences for them. In the past, government policies were drafted by experts, and public opinion was obtained later. Now, more governments consult with the public for ideas before they draft policies, such as the consultation performed before the Open Government movement was launched. Although the concept is promising, little evidence has shown how individuals contribute ideas to an online public engagement platform over time. Empirical tests of the underlying mechanisms that generated repeated contributions from the citizens to sustain the community are important.
Previous studies have found that implementing such an open innovation allows a government to be more accountable and responsive [1, 9, 17] ; transform the public service such that it is more user-centric, proactive, automated, and self-sufficient [17, 25] ; enhance civic education [11, 26] ; and improve decisionmaking processes by incorporating expert knowledge and situated knowledge [10, 11] . While the benefits and process of adopting the open innovation model have been well recognized in recent public administration literatures [24] , little research has been conducted to evaluate whether the social process that takes place in the open innovation approach truly influences policy idea generation.
Meanwhile, other scholars worry about the capacity, risks and management issues involved in such an open innovation approach to the public policy process and consider it difficult to predict crowd behaviors, such as insufficient participation [31] , slacktivism [7] , increased politicization [11] , amateur problems [18] , and bombardment with inappropriate comments [22] . Although several studies have challenged the effectiveness and legitimacy of the open innovation approach as a policy instrument [7, 11, 22, 31] , openness allows for a more collaborative and social process of drafting public policy because the interactive online setting of open innovation allows for the transparency of information; effectively attracts a diverse crowd; and facilitates social exchanges, communication, and the achievement of consensus.
The purpose of this paper is to investigate the process of online idea generation for public policies. This paper questions whether the social process is important in generating ideas that are aligned with public policy. What factors are associated with ideas that are relevant to the policies? What information do we learn from participants during public consultation via social media? What are the contribution patterns? To investigate these questions, we empirically examine factors that influence people's contribution of ideas on the Open Government Dialogue. In particular, we are interested in testing how social processes, including boundary spanning activities and attention-seeking behaviors, might influence the contribution of relevant ideas. By understanding the underlying mechanisms that facilitate ideation efforts, policy makers and administrators can design appropriate incentives to engage the public more effectively.
We explore these issues in the following sections. First, we begin by introducing the phases of implementation of the Open Government Dialogue and the ideas generation process. Second, we discuss the theoretical framework applied to build our empirical model. Third, we present the data and methods. Fourth, we examine the hypotheses developed in our theoretical session by using a panel data set. This data set was constructed by crawling the submitted ideas, votes, and comments on the Open Government Dialogue during a one-week public consultation. Fifth, we discuss our findings and results. Finally, recognizing the limitations of the study, we suggest some applications that governments or nonprofits can use in the future to implement idea crowdsourcing.
IDEAS IN OPEN GOVERNMENT DIALOGUE
The Open Government Dialogue was accepted in May 2009 and consisted of three stages, namely, the brainstorm, discussion, and wiki draft. The purpose of the initiative was to invite citizens to provide the government with ideas to make its processes more transparent, participatory, and collaborative [27] . This case is unique because the initiative generated ideas from citizens before the policy was drafted [4] . After the Memorandum on Open Government was issued by President Obama on January 21, 2009, the Chief Technology Officer, the Office of Management and Budget and the General Services Administration recommended implementing Open Government Dialogue before drafting Open Government policies [36] .
During the online consultation period, the Open Government Dialogue online brainstorm session was open to the public from May 21, 2009 to May 28, 2009 . Citizens could search for, discuss, comment and submit ideas on how to make the government more open and transparent. The most important themes and ideas that emerged from the brainstorming session would serve as the basis for two later phases of the Open Government Dialogue, i.e., the Discussion Phase, consisting of an in-depth discussion about the compelling topics raised during the brainstorming period, and the Drafting Phase, when participants are asked to use a wiki to collaboratively draft recommendations [29] .
The brainstorm is broken into six categories: (1) Transparency, to make data accessible and manage records; (2) Participation, to develop new strategies and techniques, new tools and technology, the Federal Advisory Committee and rulemaking; (3) Collaboration, to understand how to work between federal agencies and between federal, state and local governments, public-private partnerships, and do-it-yourself government; (4) Capacity, to build hiring and recruitment, performance and appraisal, training and development, communication strategies, strategic planning and budgeting; (5) Legal and policy challenges; and (6) Uncategorized [29] . Throughout the week-long brainstorming session, 4,205 suggestions for making the government more transparent, open, and participatory were generated.
Several ideas from the crowd seemed to be rather useful and were fully discussed in the second phase of the Open Government Dialogue. Examples of these ideas include "Evaluate ideas to determine if they can somehow be streamlined", "Establish the Federal Web Technology Managers Council", "Adopt wiki-type commenting systems", "Revise OPM Report to direct changes in personnel policies for FOIA professionals", "A national strategy for sustainability built on collaboration", "Make it safe for govt. workers to innovate to save money", "I would like to see this internet "Brainstorming" technology become a permanent part of US government," and so on. This study explores whether the contributors' interactions with each other on social media were associated with their contributions.
THEORIES ON IDEA GENERATION 3.1 Boundary Spanners
Previous studies have shown that idea exchanges and online social interaction help to generate innovation and knowledge [3, 19, 20] . In the knowledge creation process, boundary spanners are individuals who are capable of bridging different types of knowledge and professions [13] . Osborn [30] shows that if individuals interact with others who have diverse opinions in a brainstorming process, the interaction can stimulate more mature and sophisticated ideas. Obstfeld [28] finds that boundary spanners are cooperative and can encourage people to collaborate. Boundary spanning activities are important in the innovation process because they allow individuals to connect with professionals and others who have different pieces of information, and, thus, to access new knowledge that should be included [3, 13, 20] .
In the open ideas and crowdsourcing communities, boundary spanners can be referred to as participants who access information in different idea categories or discussion sections, which attract people with different specialties or interests. Although participants might not meet in person, they interact on the Internet by viewing ratings, voting, reading, editing, or commenting on each other's ideas. Because information is available on a participant's comments, such as posting time and idea categories, this study utilizes information about individual commenting activities. Studies have found that individuals who actively interact with others take their contributions to the community seriously and feel a sense of belonging to the community [32] . It is reasonable to assume that individuals who commented on ideas read them, especially because the length of an idea must be limited and reasonable in the Open Government Dialogue community.
Previous studies have shown that online commenting could promote critical thinking [14] . A boundary spanner in the Open Government Dialogue is an individual who actively bridges ideas and knowledge by reading and exchanging ideas with others in different policy areas, including transparency, participation, collaboration, capacity building, and legal and policy challenges. 
Attention Seekers
In addition to actively participating in the community by commenting on posts from other members in the community, a contributor might be influenced by the comments he or she receives. The influence of community feedback through comments and voting might have implications for the generation of ideas applicable to the community. Individuals tend to seek attention or approval from others [2] . According to theories of social influence [5] and social judgment [33] , individuals are motivated by others who provide feedback and comments on their opinions or ideas. As the Internet and online communities grow, an increasing number of studies have found that individuals seek approval and feedback from other online users and in their daily life interactions [6, 8] . By receiving feedback and comments, individuals become aware of their influence on others [21, 35] .
In the crowdsourcing community, people are rarely rewarded with monetary incentives. Therefore, social interaction and conformity become important intrinsic motivations for contributors to continuously contribute to the community [34] . Some platforms create a ranking system to feature contributors with the most views or comments. The Open Government Dialogue community has also adopted a ranking system with the goal of encouraging more contributions from the members [12, 16] . In such a community, attention seekers hope to attract views and comments from their fellow members. 
DATA AND METHODS

OPEN GOVERNMENT DIALOGUE
To gain a deeper understanding of individuals' behaviors and efforts in an online public consultation community, we selected the Open Government Dialogue as our empirical case study. The Open Government Dialogue initiative was a pilot for the Open Government Initiative in the U.S. Because it is one of the earliest cases, few rules and regulations were adopted to govern the community. Thus, the contributors' more natural behaviors can be observed.
To participate in the Open Government Dialogue Page, one must first register his or her real name with ideascale, the website administrator. To post ideas or comments, however, participants can choose to disclose their actual names or usernames to the public. Members, however, must provide a valid email address to register. Users may choose to register their accounts with various social media sites, such as Facebook or Google Plus. Each member also has a member profile, which includes a member badge to indicate the participant's status and an activity stream that outlines his or her activities.
General members of the community can search for, add, comment and vote for ideas. They can also receive feedback from other members. Although some registered members are affiliated with government departments or non-profit organizations (and in some cases, may use their department or organization as their usernames), they are treated as general members. Ideas are classified into six categories using idea tags. Of note, the participants can self-report their idea categories.
The idea selection process involved several steps. First, the crowd of participants voted. Individuals were encouraged to vote to ensure that the best ideas moved to the top of the list for further discussion. Participants rated the entries, and entries were scored based on the public rating they received. Second, the NAPA Advisory Board made the final decisions regarding which potential topics were included in the Phase II discussion 1 . Later, these questions formed the basis for the second phase of the Open Government Initiative, from June 3 to June 26, 2009, and were later channeled to the third phase of the Open Government Initiative, from June 22 to July 6, 2009, which resulted in the Open Government Directive on December 8, 2009 . Three main questions were considered when the ideas received during the brainstorming session were assessed [27] : (1) What were the general observations of the week-long discussion? (2) What were the most important themes that emerged across the ideas? What idea "clusters" or nodes formed? (3) Which ideas submitted to the brainstorming presented potentially actionable next steps that should be considered for further discussion in Phase II and were viewed favorably by the participant community? The report also indicates that voting outcomes were considered but were not the sole or final factors. Furthermore, ideas for a specific agency were not considered in the second round of discussion because the purpose of the exercise was to establish general guidelines for all government agencies at the federal and local levels [27] .
The Open Government Dialogue online brainstorm session was open to the public starting on May 21, 2009. According to the National Academy of Public Administration's [27] summary report, the week-long brainstorm received 30,822 visits from 20,830 unique visitors, who each spent an average of five minutes and 31 seconds on the site. Additionally, the Open Government Dialogue initiative is novel in that this engagement involved multiple U.S. federal government agencies, while most federally initiated engagement practices involve a specific agency. Since the Open Government Dialogue initiative was launched to engage the public in commenting on the Open Government initiative, it has received a substantial amount of attention within the federal government and from interest groups, the general public, academic communities, and the media. There were 113,648 page views, with the average visitor visiting 3 to 4 pages, at least 10 visitors from every U.S. state and territory, and visits from people in 123 foreign countries and territories. Judging from the reported statistics on the website, the Open Government Dialogue gained a substantial amount of public attention and was well received by the public. The fact that more than 10 visitors from every state and territory contributed to the Open Government Dialogue [29] website suggests that the project was successful in terms of generating awareness to the U.S. populace. However, attracting the public to view the engagement initiative is different from having participants actually contribute to the brainstorming session because idea contribution requires time and effort. For this paper, we focus on the data related to actual contributions.
DATA
This study utilizes publicly available information from the Open Government Dialogue website. The data were obtained in the form of an HTML-pages file through a web-crawling process of the Open Government. Each data set tracks interactions among participants and the platform over the project period. The data retrieval process for the Open Government Dialogue project was performed over one to two days in early August 2011. These pages were transformed into text files containing information on the usernames and activities of users. We then built a panel data set for the one week of consultation. We constructed a panel data set based on the contributors to the Open Government Dialogue over the course of 7 days (May 21 4 . Considering the number of unique visitors, a "conversion rate" of 19% was recorded, indicating that nearly one in five visitors wanted to engage in the conversation. The fact that the ratio of total votes to ideas was recorded at over 41 to 1 suggests that users tended to more frequently use the voting mechanism as a way to provide feedback on ideas [27] . Figure 1 shows descriptive information on the ideas classified by one-time contributors in comparison with repeated contributors and whether the ideas were accepted. Nearly 91.9% (543/591) of all contributors offered an idea only once throughout the entire period. Open Government Dialogue accepted 45.7% (32/70) of the ideas from repeat contributors who contributed one or two accepted ideas versus 63.0% (80/127) of the ideas from repeat contributors with more than two accepted ideas. In addition, most of the accepted ideas were proposed by one-time contributors -77.6% (389/501) of the one-time contributors in Open Government Dialogue had their idea accepted, and only 22% of repeat contributors had at least one idea accepted. Figure 2 shows the ideation efforts and community participation and engagement. It shows the total number of commenting activities, including comments made and received by other onetime contributors or repeat contributor groups. Repeat contributors were more likely to comment on others' ideas (26% one-time contributors vs. 60% repeated contributors) and receive comments from others. In particular, 93% of the repeat contributors received comments from others, compared with only 66% of the one-time contributors. In agreement with the literature [5] , receiving comments from others created incentives for a contributor to return and contribute more ideas. Figure 3 shows the daily counts of proposed ideas. In the first day after the website was launched, fewer than 100 ideas were submitted. Starting on day 2, ideas poured into the Open Government Dialogue website, followed by a rapid decline in activity for three days. Then, in the final two days, a rapid increase in activity occurred, especially on the last day. As shown, the trend line of the accepted ideas is closely associated with the trend line of the total number of ideas. Therefore, the proportion of accepted ideas over the consultation week is relatively constant. The average total daily contribution is 134 (if the peak days and the second and final days, are excluded the average is 93). The average daily accepted ideas is 63 (if the two peak days are excluded, the average is 43). The average daily number of active contributors is 82 (if the two peak days are excluded, the average is 59). 
Figure 1. OGD Ideas and Contributor Population
Figure 2. Contributor Outputs
METHODS
Dependent Variable
The hypotheses of this study concern a contributor's likelihood of posting an accepted idea. Therefore, a count variable was an appropriate dependent variable to measure the number of accepted ideas by contributor i on day t. As previously mentioned, the NAPA Advisory Board produced a consultation report to establish the discussion themes for the Phase II consultation. We used the NAPA Advisory Board's assessment to code the accepted ideas vs. non-accepted ideas. To identify an accepted idea, we performed a text analysis by using key words that were mentioned in the documents for Phase II. Furthermore, to perform the coding, two research assistants read through all of the documents and ideas. An inter-coder reliability test was performed by the two research assistants. Table 1 shows all the definitions and summaries of the dependent and independent variables. 
Independent Variable
A boundary spanner was defined as an individual who has engaged in idea exchange activities within the Open Government Dialogue community. Idea exchange was measured based on a contributor's previous comments on others' ideas. Because the data set provides the date and time of when the comments were submitted, we can measure the time when a contributor made a comment or submitted a first idea. In other words, we can construct a variable that indicates ideas that were submitted after the contributors made comments, as shown in Bayus [3] . This shows that ideation might be correlated with idea exchange activities through commenting. Here, we assumed that people exchange information with each other through comments. We also assumed that people read ideas before submitting comments about them. To define the boundary spanner, we treated the six policy areas as six idea pools in the Open Government Dialogue. Participants with legal knowledge would properly comment in or contribute to the legal issue section, while those with a computer science background might comment in the technology section. We assume that by cross-commenting on different policy areas, boundary spanners can exchange information and knowledge. Hence, in this study, boundary-spanning activities were measured as commenting activities across different policy areas on the Open Government Dialogue rather than as the individual's background characteristics because their profile data are not available. We summed the proportion of others' ideas in category j that an individual i has commented on before day t: -Σj p_j * ln(p_j). Please see a similar measure in Bayus [3] .
The attention spanner was defined as an individual whose idea has been frequently discussed by other members in the community on day t. In this study, the measure of an attention spanner was based on the cumulative number of comments posted by others before posting his or her ideas. To define the attention spanner, we weighted the total contributors before t was assigned. Because we do not have information on the content of the comments on ideas, this study cannot capture any influence from the positive or negative content of the comments on the idea.
Control Variable
In addition to the two independent variables included in the model, variables were included to control for the potential effects of other factors. We included prior contribution experiences, the contributors' prior experiences of successfully contributing ideas that are accepted, and the contributors' experiences on the Open Government Dialogue. We also included a time dummy for each day, accounting for any other unobserved time-varying effects.
Analysis
This study tests the effects of boundary-and attention-spanning activities on the likelihood that an individual proposes accepted ideas while controlling for past experience with generating ideas, past success, age in the community, and time variances. We followed Bayus' [3] model to investigate the effects of boundaryspanning activities and attention-seeking behaviors on the contributors' idea efforts. We first adopted a logistic fixed effect model to estimate our binary dependent variable (see Appendix for reference). Then, a panel Poisson model was selected because the dependent variable is a count variable [23] . Table 2 shows the Pearson correlation coefficients for the variables in the study.
Table 2. Pearson Correlation Coefficients
Notes: N=4,728 * p<0.05 ** p<0.01
RESULTS
REGRESSION RESULTS
Based on the pre-tests in the previous data section, a panel Poisson model was used to further verify whether attention-and boundary-spanning activities are associated with the likelihood that an idea is implemented. The results are presented in Table 4 , which includes all the contributors. The overall model is statistically significant and is a good fit to the Open Government Dialogue data. The time dummies of this model suggest that ideas posted on the first three days and the last day have statistically significantly higher chance of being accepted. A separate analysis was performed to determine whether contributors systematically proposed more ideas on these four days, and such a pattern was not found (results available upon request).
In Table 4 , a positive and statistically significant coefficient for boundary-spanning activities supports H1, while a positive and statistically significant coefficient for attention-spanning activities supports H2. Our controls for previously posted ideas and previously accepted ideas were not statistically significant, whereas a negative and statistically significant coefficient for age was found. This result indicates that individuals who have been a part of the community for a longer period have significantly lower chances of having their ideas accepted. Table 5 presents the panel Poisson fixed-effects regression results restricted to only repeat contributors (N=384). Recall that repeat contributors are considered to be committed members of the Open Government Dialogue community because they not only contribute more than one idea but also contribute ideas over the period of multiple days. Bayus [3] finds that repeat ideators play an important role in generating innovation for the Dell IdeaStorm community. In our model, we explored the behavior of repeat contributors in the public consultation community. Again, the overall model was statistically significant. Most control variables were statistically significant, except for all the time dummy variables. A positive and statistically significant coefficient for boundary-spanning activities supports H1, as in the previous model. However, there was no support for attention-spanning activities, as the coefficient estimates for Attention were insufficient. This result implies that repeat contributors with more comments from other participants do not, in turn, propose more accepted ideas. 
LIMITATIONS
Before we generalize the findings, we must discuss some limitations of this study. First, the chosen Open Government Dialogue case limits generalization. Open Government Dialogue was unique because it was one of the few collaborations to cross federal agencies in the past few years. Most Open Government initiatives are based on specific agencies. Because Open Government Dialogue attracted participants from a wide range of backgrounds, our findings might not be applicable to a population with a more homogenous background. Furthermore, to capture the boundary spanners, researchers should control for participants' background. Due to data limitations, we recognize that our model might suffer from omitted variable bias. In addition, we acknowledge that positive or negative feedback might have different effects on individuals' motivation to contribute. Due to our data limitation, we were able to capture only the quantity of comments. Future studies could consider improving the measurements of those two variables to capture the complexity and refinement of the social process in the open innovation community. However, our model serves as one way to understand the behaviors of contributors to open innovation in the public sector. Among one-time contributors, diversity in commenting activities indicates positive effects on the likelihood of proposing accepted ideas. Attention from other members in the community also shows positive effects on the opportunity to generate accepted ideas. Thus, in the context of Open Government Dialogue, social interaction within an online community plays an important role in brainstorming and innovation. Repeat contributors, who might be motivated by their previous experiences and success, are not necessarily influenced by the commenting activities of others, i.e., to seek attention. These contributors may generate high-quality ideas by learning from their past experiences or success [3, 15] . For Open Government Dialogue, contributors can repeatedly contribute their opinions and knowledge on the open government policy; however, within just a week, past discussions and experiences that help to accumulate knowledge play a role in facilitating future accepted and quality ideas.
DISCUSSION AND CONCLUSIONS
Our panel data analyses test the existing literature and consider individuals' activities and contributions associated with idea generation in the public policy consultation platform, particularly regarding an individuals' interactions with other members, as well as their experiences within the community. In particular, an individual's commenting activities within different groups and the attention he or she has received from other members are associated with the one-time contributors' chances of proposing another successfully accepted idea. This result is consistent with Bayus' [3] findings, and our study shows that both boundaryspanning (i.e., posting comments in diverse policy categories) and attention-seeking (i.e., receiving comments from others) activities are important in the public policy consultation setting. Therefore, platform designers should create incentives to encourage contributors to return and further contribute. 
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